A study of the plankton abundance in the shore, surface and bottom of Lake Lekan-Are Abeokuta, Ogun State, Nigeria was carried out between January 2007 and August 2008 at three stations along the entire stretch of the lake. The numerical abundance of the plankton in this lake was investigated. There were marked seasonal variations in the zooplankton and phytoplankton of the lake. Four major groups of phytoplankton were identified Baccilariophyceae (diatoms), Chlorophyceae (green algae) and Cyanophyceae (blue green). The green algae dominated the phytoplankton constituting 63.3% in the surface and 54.8% in the bottom zone of the lake. The phytoplankton density was at its peak in sunny months of January to early June that coincided with the period of high temperature. The three major groups of zooplankton observed in the lake were Cladocera, Copepoda and Rotifera. The Copepoda dominated the three habitats 83.37% (shore), 82.73% (surface) and 80.26% (bottom). Copepoda also dominated at the three stations of the lake. The seasonality of zooplankton followed a similar pattern with that of the phytoplankton reaching a peak between February and May.
INTRODUCTION
Phytoplankton are plants (microscopic), drifting at the mercy of water current (Anene, 2003) . They constitute the primary producers of aquatic ecosystems. They convert incident radiant energy of the sun to chemical energy in the presence of nutrients like phosphorous, nitrogen, iron, manganese, molybdenum and zinc. They are restricted to the aphotic zone where there is enough light for photosynthesis. The distribution, abundance and diversity reflect the physico-chemical conditions of aquatic ecosystem in general and its nutrient status in particular, Anene (2003) . Davies et al. (2009) have also reported that phytoplankton communities are major producers of organic carbon in large rivers, a food source for planktonic consumers and may represent the primary oxygen source in low-gradient Rivers (Ezekiel et al., 2011) . Plankton are of great importance in biomonitoring of pollution (Davies et al., 2009) . The distributions, abundance, species diversity, species composition of the plankton are used to assess the biological integrity of the water body (Townsend et al., 2000) . Townsend et al. (2000) and Conde et al. (2007) reported that plankton communities serve as bases for food chain that supports the commercial fisheries.
Within the recent past decades, considerably interest has been taken in the relevance of limnological information, the productivity, development and management of the aquatic environment (Azionu, 2001) . To date there has not been any work on the numerical abundance of plankton in this lake and this is the basis for this study.
MATERIALS AND METHODS

Description of project Site
Lekan 
Sampling procedures
A stone with a rope (in meters) was first dipped into the lake water at the point where the water was to be collected, brought out and the depth was measured. This depth was divided into three so as to collect water samples at the shore, surface and bottom Surface water samples were collection from a depth of about 10 meters.
Plankton sampling and enumeration
The plankton samples were collected at each identified station from shore, surface and both depth by collecting water samples using a Van Dom Water sampler and was immediately fixed with 4% formalin. On arrival at the laboratory 100 ml of each sample was poured into a measuring cylinder and 1.0 ml of Lugol's solution was added. The treated sample was then left to stand for at least twenty-four (24) hours. Then the supernatant top 90 ml was carefully decanted and the remaining 10 ml was transferred into a test-tube chamber. A dropper was used in putting 1 ml of this sample into a slide and was mounted on a microscope. The number of plankton per ml was counted and later multiplied by 10 so as to get accurate number of plankton in the 10 ml sample. This was repeated thrice and the values from the three trials were added together and divided by three (the number of trials) to get the average per ml of water (per drop of water). All the plankters presents in this sub-sample were identified according to Ikenweiwe (2005) .
The population was estimated accordingly, using the method of Ikenweiwe and Otubusin (2007) .
Where 90 ml of water was decanted from 100 ml out of which 1ml of the sample was investigated under the microscope. Then the 10 ml remaining contained all the plankters in the 100 ml of water.
Therefore 10 x Number of plankters in 1ml of the sample = Population of plankters in the 100 ml water: (A) for 1 litre = (A x 100).
RESULTS
Phytoplankton
The numerical density of the phytoplankton of Lekan Are is presented in Table 1 . The Chlorophyceae dominated the phytoplankton community at the shore (63.3%), surface (56.0%) and bottom (54.8%). The Bacillariophyceae are next to Chlorophyceae with 21.5% at the shore, 25.7 at the surface and 26.3% at the bottom. While Cynophyceae are the least observed with 15.2% at the shore, 18.3 at the surface and 18.9% at the bottom of the habitats. Generally in the entire lake, the Chlorophyceae dominated the entire population by 57.5% while Cyanophycae were the least 18.0%. Table 2 shows that station 1 had the highest population (no/I) of Chlorophyceae (552) followed by station 2 (295) while station 3 had the least (156). At stations 1, 2 and 3, Bacillariophyceae populations dominated with ranges of 19.9-26.5% while Cyanophyceae were the least between, 6.3 -21.90%. The phytoplankton populations were at a peak in the month of January at station 1 (inlet) decreasing gradually through to the month of August when the population was least ( Figure  1 ). The abundance increased gradually until another peak was reached in July then a decline in August. Table 3 further showed that the highest abundance of phytoplankton was recorded at the shore, surface and bottom of Station 1 compared to Station 3 where the least were recorded. From habitat to habitat, the bottom had the highest population of phytoplankton while the least was recorded at the shore (Table 1 and 2) .
It was generally observed that the phytoplankton density was at its peak in the sunny month of January. The highest abundance of phytoplankton was recorded at the shore, surface and bottom of station 1 compared to station 3 where the least values were recorded.
Zooplankton
The numerical density of the Zooplankton of Lekan Are presented on Figure 2 . Throughout the period of sampling, the Copepoda dominated in the three habitats: shore (83.37%), surface (82.73%) and bottom (80.26%). This was followed by the Cladocerans (8.1-22.7%) and the least group was the insect larvae (0.0-0.4) at the three habitats. Comparing the three stations, the copepods still dominated at the three stations: Station 1 (85.1%), station 2 (82.7%) and station 3 (80.3%), insect larvae were least recorded at the three stations.
Relationship between phytoplankton and zooplankton abundance
Generally, the percentages composition of the zooplankton in the entire lake were shore (43.8%) > surface (38.9%)> bottom (17.3%) ( Table 2 ) while for phytoplankton they were shore (29.5%) < surface (32.3%) < bottom (38.2%) (Table1). The relationship in the abundance of the two groups of organism (phytoplankton and zooplankton) was observed to be inversed. The community of zooplankton on Lekan-Are was at its peak in the sunny month of February. The population began to decrease gradually along the months of the year until the least population was reached in the month of August (Figure 2 ). 
DISCUSSION
The high phytoplankton density observed during the months of January to June may be due to high sunlight (Ikenweiwe, 2005) . These are periods of high temperature which often aid high photosynthesis. It was also observed to be lowest in the rainy months of July -September. In November, which is the period of extreme cold and harmattan, the density of plankton also correspond to that of the raining season. According to Karlman (1982) , seasonal mixing of the lake and river water of varying turbidity changes the optical characteristics of lake water and consequently affects phytoplankton production. The annual flood pattern is therefore the most important factor regulating phytoplankton production in the lake. January, February and March had higher concentration / abundance of phytoplankton and these months coincided with the period of higher temperature. This is in relation to the findings of Offem et al. (2011) who reported that monthly distribution of zooplankton at the water surface showed highest percentage occurrence in the months of April and November while the lowest was in September and December. Ikenweiwe, and Otubusin (2005) confirmed that high water temperature resulted in greater species diversity of phytoplankton in Oyan Lake. This was in agreement with the reports of NIFFR (1999) and Ikenweiwe (2005) on lakes and river systems. Zooplankton abundance of the river system was poor in comparison with the lake. This is characteristics of river systems with shallow and high current velocity (NIFFR, 1999) .
The Cladocerans followed the Copepoda in domination. This is in agreement with the findings of Adeniji and Ovie (1981) and NIFFR (1991) on the Copepoda and Cladocerans population of Asa and Agba reservoirs. Total zooplankton concentrations were highest at the inlet (station 1) compared to the other stations and least at station 3-dam site. This is in agreement with NIFFR (1991) which states that zooplankton population was always highest at the inlet station compared to those at the midlake and the outlet. At the different habitats sampled, it was observed that the population of the zooplankton was highest at the bottom water and least at the shore. This was in contrast to the observation of Paturej (2009) who reported that both the abundance and biomass of zooplankton were considerably higher in the middle part of lakes (as observed on Lake Łebsko) and in the littoral zone as observed on lake Gardnand and lake Jamno) than at the inflow of rivers. This contrast may be as a result of the migration activities of plankton which could be diurnal and seasonal.
Since the abundance of phytoplankton was higher during the dry season months, which was the period of higher temperature, it corroborated that sunlight (solar energy) is a pre-requisite for photosynthesis. There was an increased relationship between phytoplankton and zooplankton abundance.
Throughout the period of sampling the Chlorophycea and the Copepoda dominated the plankton community at the shore, surface and bottom at the inlet-mid-lake and outlet. This was in contrast with Ezekiel et al. (2011) where Bacillariophyceae was found to dominate (41.9%) in Sombreiro river followed by Chlorophyceae (32.6%), this is because two different water bodies were involved (lake and river). 
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